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ABSTRACT

Background and Objectives: Cholecystectomy per-
formed during bariatric surgery is technically demanding.
Herein is described a technique we term the Glissonian
approach along with an evaluation of its effectiveness and
safety.

Methods: From April 1, 2009, through February 28, 2014,
laparoscopic cholecystectomy was performed during
laparoscopic Roux-en-Y gastric bypass (LRYGB) or lapa-
roscopic sleeve gastrectomy (LSG) in 38 patients with
proven cholecystopathy on diagnostic imaging. Perioper-
ative outcomes were compared between the patients op-
erated on with the Glissonian approach and those who
underwent conventional laparoscopic cholecystectomy.

Results: The Glissonian approach was adopted in 13 pa-
tients—11 during LRYGB and 2 during LSG—and the con-
ventional operation was performed on 16 patients during
LRYGB and 9 during LSG. Mean body mass indexes were
40.1 kg/m2 in the Glissonian-approach group and 37.6
kg/m2 in the conventional group. Laparoscopic cholecystec-
tomy by the Glissonian approach saved a mean operative
time of 7 minutes compared with the operative time of the
conventional operation. No surgical complications related to
cholecystectomy were noted in either group.

Conclusion: This simple technique can be performed
safely in morbidly obese patients, with low resultant mor-
bidity and acceptable operation times.

Key Words: Cholecystectomy, Glissonian approach, Mor-
bid obesity

INTRODUCTION

The prevalence of morbid obesity treated by bariatric
surgery is increasing rapidly.1 Gallbladder disease is one
of the most common comorbidities related to obesity, and
obesity increases the prevalence of gallbladder disease,
especially gallstones.2,3 Whether to perform prophylactic
cholecystectomy during bariatric surgery is a subject of
debate among bariatric surgeons.4 Three different ap-
proaches have been proposed: prophylactic cholecystec-
tomy in all patients who receive gastric bypass5–7; a selec-
tive approach, in which cholecystectomy is performed
only when gallstones are present8–10; and no screening—
instead, cholecystectomy is delayed and performed only
when symptoms develop.11–14

In theory, prophylactic cholecystectomy abolishes the risk
of gallbladder disease and its related complications, as
well as the risks associated with further surgery; it also
avoids the danger presented by common bile duct stones,
which can be particularly challenging to treat after a Roux-
en-Y bypass. However, opponents argue that, despite the
increased prevalence of gallstones after weight loss sur-
gery, rates of cholecystectomy remain under 15% in most
large studies.15–17 Furthermore, as laparoscopic bariatric
surgery has gained popularity, the need for intraoperative
cholecystectomy has been questioned because postoper-
ative adhesions are expected to be minimal after laparo-
scopic surgery, so that subsequent cholecystectomy is
much less difficult than cholecystectomy after open bari-
atric surgical procedures. Those with the opposing view
argue that selective cholecystectomy for ultrasonography-
diagnosed gallbladder disease can be performed safely
and efficiently during bariatric surgery6,9,10 and that the
duration of the hospital stay is not affected in laparoscopic
cases.18

As investigators have argued in the past, performing a
cholecystectomy during bariatric surgery is technically de-
manding.8,14 Therefore, we developed a procedure for
simultaneous cholecystectomy and named it the Glisso-
nian approach. This study was designed to evaluate the
effectiveness and safety of this technique in morbidly
obese patients with proven gallbladder disease.
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METHODS

Patients

A database of patients who had undergone bariatric sur-
gery was reviewed retrospectively. Thirty-eight patients
who underwent simultaneous cholecystectomy during
laparoscopic Roux-en-Y gastric bypass (LRYGB) or lapa-
roscopic sleeve gastrectomy (LSG) at Soonchunhyang
University Seoul Hospital from April 1, 2009, through
August 31, 2013, and at Hanyang University Hospital from
September 1, 2013, through February 28, 2014, were en-
rolled. All patients were evaluated before surgery by ab-
dominal ultrasonography or computed tomography, and
simultaneous cholecystectomy was planned in patients
with proven gallbladder disease, such as gallstones or
polyps. The clinical and surgical outcomes of the patients
treated with the Glissonian approach were assessed and
compared with those of patients who underwent conven-
tional cholecystectomy with clips.

Surgical Techniques

A standard LRYGB, indicated by body mass index (BMI),
was performed with a 50-cm biliopancreatic and 100-cm
antecolic antegastric alimentary limb, or the patient un-
derwent a standard LSG. Six trocars were used, and, when
necessary, an additional 5-mm trocar was inserted into the
right subcostal area, to proceed with conventional chole-
cystectomy. In contrast, no additional trocar was needed
during the Glissonian approach. For conventional chole-
cystectomy, once the critical view of safety was convinc-
ingly achieved, the cystic duct and the artery were sepa-
rately ligated with medium-sized clips, using a 5-mm clip
applier inserted through the right-hand working port lo-
cated in the epigastrium, before dividing them between
the clips, and then the gallbladder was dissected com-
pletely from its fossa. In the Glissonian approach, the
gallbladder was first dissected from its fossa, and then the
cystic duct and the artery were ligated together with an
endoloop (Ethicon Endosurgery, Cincinnati, Ohio) with-
out separation (Figure 1). A drain was routinely inserted
in the right subhepatic space, regardless of whether a
cholecystectomy was performed.

Statistical Analysis

Statistical analysis was performed with SPSS version 18.0
(IBM Inc., Armonk, New York). Continuous data are re-
ported as the mean � SD. The �2 test, Fisher’s exact test,
and independent Student’s t test were used for compari-

sons between groups. P � .05 was considered statistically
significant.

RESULTS

Demographics

Of 575 patients who underwent primary laparoscopic
bariatric surgery (226 LSG and 349 LRYGB), simultaneous
laparoscopic cholecystectomy was performed in 38 (6.6%)
(Table 1). None of the patients had a history of gallblad-
der-related symptoms. The Glissonian approach was per-
formed in 13 patients (11 during LRYGB and 2 during
LSG) and the conventional procedure in 25 patients (16

Figure 1. (A) Before pedicle ligation. Simultaneous ligation of
the pedicle composed of the cystic duct and artery (white arrow)
with an endoloop (black arrow). GB, gallbladder. (B) After
transection of pedicle. White circle: transected pedicle.
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during LRYGB and 9 during LSG). The patients who un-
derwent the Glissonian approach included 1 man and 12
women, with a mean age of 39.8 � 13.8 years (range,
19–59) and a mean BMI of 40.1 � 6.6 kg/m2 (range,
32.7–56.5). The patients who underwent conventional
cholecystectomy included 1 man and 24 women, with a
mean age of 41.0 � 10.2 years (range, 25–60) and a mean
BMI of 37.6 � 5.2 kg/m2 (range, 30.8–51.6). Of the 13
patients who underwent the Glissonian approach, 4
(30.8%) had 1 or more comorbidities, whereas in the
conventional-approach group, 15 (60.0%) had 1 or more.
There was a significant difference between the 2 study
groups with respect to ASA score (P � .029), but the
surgical risks of all patients were confined to ASA scores
of 1 or 2. Simultaneous cholecystectomy was conducted
in most of the patients because of gallstones, with or
without chronic inflammation. Only one patient in each

group underwent simultaneous cholecystectomy be-
cause of gallbladder polyps.

Surgical Outcomes

No significant differences were observed in operation
time, amount of blood loss, and hospital stay between the
2 groups (Table 2). However, operating time in the con-
ventional-approach group was slightly longer than in the
Glissonian-approach group (154.8 � 35.5 minutes [range,
90–220] vs 148.1 � 36.9 minutes [range, 105–210]; P �
.588). Operative time was also longer in the conventional-
approach group than in the Glissonian-approach group
when the comparison was performed according to type of
bariatric surgery, although the effect was not statistically
significant (LRYGB: 165.0 � 36.1 minutes vs 153.2 � 37.4
minutes, P � .418; LSG: 136.7 � 27.6 minutes vs 120.0 �

Table 1.
Demographics

Characteristics Conventional Clipping (n � 25) Glissonian Approach (n � 13) P

n (%) n (%)

Age (years � SD)a 41 � 10.2 39.8 � 13.8 0.757

Gender ratio (male/female) 1:24 1:12 1.000*

Type of operation 0.268*

LSG 9 (36.0) 2 (15.4)

LRYGB 16 (64.0) 11 (84.6)

BMI (kg/m2)a 37.6 � 5.2 40.1 � 6.6 0.22

ASA score 0.029

1 8 (32.0) 9 (69.2)

2 17 (68.0) 4 (30.8)

Comorbidities 15 (60.0) 4 (30.8) 0.17

Hypertension 7 (28.0) 2 (15.4) 0.456*

Diabetic mellitus 7 (28.0) 2 (15.4) 0.456*

Hyperlipidemia 5 (20.0) 0 (0) 0.144*

Sleep apnea 2 (8.0) 4 (30.8) 0.154*

Pathological diagnosis 0.212*

Acute calculous cholecystitis 0 (0) 0 (0)

Chronic calculous cholecystitis 19 (76.0) 12 (92.3)

GB stone 5 (20.0) 0 (0)

GB polyp 1 (4.0) 1 (7.7)

Data are expressed as n (%), unless otherwise specified. GB, gallbladder.
aMean � SD.

*Pearson’s �2 test.

3October–December 2015 Volume 19 Issue 4 e2015.00072 JSLS www.SLS.org



21.2 minutes, P � .450). There were no intraoperative
deaths with either approach. In the conventional-clipping
group, 2 patients had complications caused by postoper-
ative bleeding, and 1 underwent operative bleeding con-
trol. In the Glissonian-approach group, 1 patient experi-
enced postoperative bleeding that was controlled by
conservative management with transfusion. No surgical
complication related to the cholecystectomy occurred in
either group, and preoperative and postoperative biliru-
bin and liver enzymes did not differ between the groups.

DISCUSSION

The best management option for the gallbladder during
bariatric surgery is still a matter of debate. Opponents of
concomitant cholecystectomy claim that it is associated
with prolonged hospital stay, longer operation time, and
higher complication rates.8,11–14 Therefore, we developed
a technique called the Glissonian approach to simplify the
simultaneous cholecystectomy procedure. This method

consists of separating the gallbladder from its fossa and
simultaneously ligating the cystic duct and artery with an
endoloop. The procedure was straightforward, even in
obese patients, and saved operation time compared with
the conventional-clipping procedure. In addition, our
technique was safe, with no conversions and a low com-
plication rate without significant differences from conven-
tional cholecystectomy.

In the past decade, there has been a shift away from
routine prophylactic cholecystectomy. Worni et al14 re-
ported a markedly decreased rate of simultaneous chole-
cystectomy (from 26.3% in 2001 to 3.7% in 2008). The
decrease was most likely caused by the growing evidence
that cholecystectomy after LRYGB could be performed
with a minimally invasive approach with fewer complica-
tions. Actually, Warschkow et al12 in a recent meta-anal-
ysis, showed that the surgical complication rate related to
subsequent cholecystectomy was as low as 1.8%, and they
therefore suggested that prophylactic cholecystectomy

Table 2.
Perioperative Outcomes

Conventional Clipping Glissonian Approach P

Parameter (n � 25) (n � 13)

Operative time (min � SD) 154.8 � 35.5 148.1 � 36.9 0.588

LRYGB 165.0 � 36.1 153.2 � 37.4 0.418

LSG 136.7 � 27.6 120.0 � 21.2 0.450

Operative blood loss (mL) 155.6 �133.6 119.2 � 48.0 0.351

Hospital stay (days) 2.8 � 3.3 2.9 � 1.7 0.933

Morbidity, n (%) 0.372*

No 23 (92.0) 11 (92.3)

Postoperative bleeding 2 (8.0) 1 (7.7)

Reoperation, n (%) 1 (4.0) 0 (0.0) 1.000*

Mortality 0 0 1.000*

Preoperative LFT

Total bilirubin (mg/dL) 0.5 � 0.1 0.5 � 0.2 0.227

AST (U/L) 32.4 � 24.9 28.6 � 11.0 0.7

ALT (U/L) 40.2 � 33.2 41.7 � 33.7 0.894

Postoperative LFT

Total bilirubin (mg/dL) 0.9 � 0.2 0.7 � 0.1 0.196

AST (U/L) 55.6 � 33.1 57.4 � 53.9 0.9

ALT (U/L) 57.9 � 35.7 65.1 � 45.7 0.599

Data are expressed as the mean � SD, unless otherwise specified. LFT, liver function test.

*Pearson’s �2 test.
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during LRYGB should not be performed in patients with
no evidence of gallstones. However, the question that
remains to be answered is how to proceed with patients
with asymptomatic cholelithiasis. Some authors favor, as
we do, selective cholecystectomy after preoperative con-
firmation of gallstones.9,10 Thus, Tucker et al9 reported
that about 20% of patients with gallstones and 30% of
those with sludge underwent cholecystectomy when they
had not undergone selective cholecystectomy during
LRYGB, and more than half of those showed complicated
disease or had a bile duct stone requiring additional pro-
cedures. However, the available evidence is not sufficient
to answer the question. Further studies should evaluate
how to treat patients with asymptomatic cholelithiasis.

The critical-view cholecystectomy technique was first de-
scribed in 1995 by Strasberg et al19 and is considered the
standard procedure for laparoscopic cholecystectomy. Its
safety has been validated by many investigators.20–22

There are 3 requirements for the procedure. First, the
tissue surrounding Calot’s triangle must be completely
removed. Second, the nonperitonealized lowest part of
the gallbladder must be separated from the liver bed.
Third, the cystic duct and artery connecting with the
gallbladder must be identified. The procedure can fail in
difficult cases, such as those involving patients with severe
inflammation, or obese patients in whom exposure and
dissection of Calot’s triangle are difficult. Some surgeons
have recommended fundus-first cholecystectomy as an-
other way to prevent bile duct injuries. This procedure is
mainly used in open surgery.23–25 Our Glissonian ap-
proach may be considered a modified version of fundus-
first cholecystectomy, as performed by hepatic surgeons
in open and laparoscopic anatomic hepatic resection.26–28

After the gallbladder was dissected from its fossa, the
pedicle, including the cystic duct and artery enveloped by
the Glissonian sheath, were ligated with an endoloop
without further dissection, similar to the Glissonian pedi-
cle approach used for anatomic partial hepatectomy. We
performed this technique safely and easily in obese pa-
tients during bariatric surgery, with a low risk of postop-
erative complications. In addition, we completed all pro-
cedures without the use of additional ports.

Our study has some limitations. First, the patient sample
was too small to draw significant conclusions. Second, we
were unable to analyze the operative time for the chole-
cystectomy alone, because it had not been recorded sep-
arately from the time for the LRYGB or LSG.

In conclusion, our technique for simultaneous selective
cholecystectomy during LRYGB or LSG was comparable

to conventional cholecystectomy in postoperative out-
comes. In addition, the increase in operative time was less
than in conventional cholecystectomy with clips. The pro-
cedure may be applied safely to difficult cases, although
the conventional critical-view cholecystectomy is the stan-
dard. A prospective study is needed to establish whether
this method can be applied universally.
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